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The Red Rose mino was British Col~bia'8 lar~est ~roduoor ot

t ten dur1 orld II.

oheolite occura in a shear-zone thot ou azoio COast

M&'e intrusive

thol1tb.

ho-rntehod tuft within 750 teot ot t ooher D6boule

'1'1:, nerols 1n01 cl~elito) some terberlte, and, in order

ito. Cobalt1

ot abundanoe I qUllrtz, 04·t ocl
chlorite, ankerit1c carbonate,
blende,,,oh£.loopyr1te, ard molyb

, 011l-:ocl , pet1te, biotite, hOrn-

senoDyrite, py"'''

rnotite. o,lDleopyr1"e, qua"-~2', vnd to line ocour 1nt ear yond

the sohael1ta.

Tho sohoe11te ore oocure in two shoots w~ero the st,ear outs

400-toot d,iot'1te sill but 18 not tound where the shesI' oute hOl'urellled

tutt'. The stross diaP:r8Ill at' tho vein-shenr em! related breaks show

that tile two oro stoots pitoh in tho S';l:le direotion as the pltoh or

the interooot.1on ot potential tendon o'peningo with tho vein.

ypeotro-Ohemlcal analyse8 at 2G speoimens or W8ll"roo~ end

nearby rocks and or 14 SDOC1meU8 ot veln.. and rock-mlncre.l8 sho

variations ot the trace olements-1n groups ln uhlch the r~n~ in atomic

d11 tros within the 15 per oel t. l!olt 8110\'IOd by Goldsohmidt 1n U

rule for 160llIOrpt',lao or elet:.Gllts. ~'unI!:8ten WilS absent in 0.11 the roc

ftnn.1Yl:88 j a' parent1y 1t did not wander ltl' n traoe e1ocont into t:Je wJ.11-

roo'~8.

lentioular torm, coarre to peccot1tic textUl'e, and min-

re.lofty or tne tuni'stCI: veln, loply formation at hiah proceu.re Qod

temnoroture (the hypothCl'mnl olase ot veins). As Q pl'oduoins property.

- J.-
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,; ad 1s unique in a 01 01' soheollto deposita th&~ docs not

or~lncrl1y lnclude co~roi "'''"''''''its or t. ten.

ODUCTIo:

G • e ttl 01 1..,

1 air-line southerly t tl..o tom or Hazel (Fig.. 1).

oountalns are 00

p,

timberline on tho

en clevatlon3 or 5.650 flJl(J. 6,400 t'6e~. are above

ter.a slo-pes or the lioober r-'boul6 J:IOunta1ne.
,

los northeast 01' the mdnCoaat RanGo.

rty m18 staked in 1913 and the early work was done

~ln 'I'ltlere It corrled flI.m\ll w:;.ounts or oopper. t:old

n~e nave ~een desorlbed by Kindle.! It Wl\D not

• 2) *!ngD (

on outoroDO or t

d sIlver. 'L'1).e86

111nd.lo. .w., aneral r~sour>ceB, ,.;azelto s • 1ar

•

~il 1923 that 8cheellte toun~ in outorops of the vein '1!)O

because(1

8. l;Ot'l'CVOr. little work \7IlS

the Consol1dat~ .tUn! -

-,''''ll1 holes~ l':llLP:lnc trom 70 to

trom eo to 325 feet below the

., startod underarotmd war"•

" InOotohor 1942. lalliM C~)Jl-

115 001'lllatl

dm111

out tne v

$umoer ot 1940

11,

tl1 t"

vem:ber 1943. wllen the rrope~1 \'168 010

"lortly atto1'Wlll'11sOo

t

75-to:

..
200 teet In length, t

bullt

t!nUI

teet above tt.e copper-roold-llilvor nh"""h",

ltlnrt Co.. ~ Ltd., dr1l1Gd 12 dlamono.

, '-done

,
oro treated

COIleontrut

eriod "600 tOll

t pro~ucer or

ot lack or lllf11'k'ets 'amI aLort<!l;,e or 'lot,or. Dut'inS tbls

of hlrA- (73.0 per ~ent.) and low- {~( per cent.) Rrad

(344 totUJ ot 03) !lOre ah1J)ped, the "verar.e ",Nels ot t

being 1.64 per OC1~.. r.O~·-, ank1nJ( t

/1
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2_Umot , V. Eardl.ey, 1'UIl6sten in 1944, .,. 2, in the Canadian IUnet'sl

try 1n 1944• Dejit. of Lines and -,-';O~'ceo, ott.e.\'70.,CUQda, I/o.

•
tunr.aten in tho prov1.ueo t:....rlng tiorld tiQr II.

iter e:u=1ned the property in 1939 c.nd ~9~ lUld in 19!~

pUblished. Ghort report on It.3 ne e;raa'ned it 1;J. greater detaU

<!.
:teveneon. J .6•• Tungsten c1epos1t.s o~ British Coll.ll'Jbla. B.C. 1leNrtment

2!.
19~. ahen tho mora extensive .:m~_r~.rount! workl~~o 'DClra1tted better

correlctlol1 ot the aurtace and undor"round Ceol0BY' than bad been po,:ls1bl

on previous exsc1natlons.

~
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tho~~ flow structures

pnyr1.t1c texturo ond tte lac

cot Men ldcntifle.....

ot any Int.rU!'lvo toet

,1"

•

.1r por­

t t

. the ite :yry is rlo~-rock. Interbedded wit

tuft.

aalta ~orDbyry 1s .~iv,'0010...

''-do:r t•toxt

·rl:. b'Potm'

yoture and 18 atr1kl1ot

d

•

,orn-

1",

caine

measurl

trom 0.'1

ftor

itl'll DrCBent 1n

,nocryate.

of light

ot

ouod-mallS r,.Jl16e

loti

t

tu:l.Ount 0 r11

let or £:lldcalne (Ab50 )

few, slIUllle:r. relict

•

tl8lree or 01

•

ts.. sot In a tl

001

c:rrst

noc

• to {l.1

.:.0

ocC'urs n8 Goatte

ble

blotit",.

by 0.2

scope it 18 scen to

1 mo. by 0.0 ~••

on ot the blot.it",. cceesory q tz ,po.tt

nod t secOndary mlner21s. seriatt leu.cOXOIl" • mode ot a

typlcal c1l:l.en 0 eslte 'M""",,, 1. van in ~able 1. col 1.
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l' IIJJL~ 1. - L"O • , .

,uar~z e 3 5.4 20
I

,rthocll1BO - .. ... 19
If",

:gloo1aso 4G 60 74.:} 4'1
/

~pat.1te ... 0.4. - t.rac

--;/1 1ilotito 42 12 - 3
..-- A
,/ '" !:ornblende 3 24 19.1 fI

n1te-~r;netl to - 1.6 l.G 2

1. .ndesite porphyr-.rt pheDocrystl'l 02 per cent. and fro .ndlnllS8 36 per oont.

2. Dler1t".

~. el~8p:lr POrph1l"1 dyke i phenocryata 4,0 per cent. o.nd co

17 per cent.

{. Granodior!t".

• - AJlorlte 1& found in t\'IQ 1'Jr,ze slllts, an upper and

lO;Jcr (FIg•. 3) uI:Iiol1 strIke n 50° - 4S0 :E a~J. dip 50° - (SOo l'. J. .&..1._

thol1-d1 the upper Dill outcrClDS over widt!l:, \lll.lch ranr:o fro:... JOO to 530

reet. It hus a true nldth of o'~1 about 275 feet. :.?be narrollElr. lowor

siU. has a true width ot' nbout. 170 toet. T'lo l.1pper nlll is impOt'tClnt

bOC3UlSO the tunr:nten oN-body h~s b~en fonnd only in thh sl11

neither In the adjacent horntolsad turf nor in the lo~er. cl11.

io:t'l~e 1s massive in struoture, grcen1&h srey in color
-

,nd pOIWt'lanQo 11 fiLe, oven-gt'olned texture. Undor tho m!croocope 1t

3 seen to cooslst of cluoters or bl'oun biotIte un~ c~oon hornblende

~ )' -
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•
telt 8 ot eaino lllthS.J.' 001 crystals ranr.e

she from 0.0'1 • by 0.5 • to 0.7 • by 2 ; 't..J.

• by 0.05 _0 nlalt10elase 18 nndeslce ot eo

ryst

usu':Illy 0.1

unl1.'o
"

.bout 0.4 by J.G

•

• d t ioUte orystul

itior;

d -nrdinary·hornblende".

index 1.G'13.

asur&don

.4 GflW.J1

d a Z V ot '1<;

o alpha index 1.64lornblonde:bt:\~.

on extinction rmgle aeainst Z or zoo;

). It la therefore t
I

11 Unlyersel nt
//i,(

(~/

blot1te r.ss 11 r.mama inde;x 1.58'1 ..,

e nccoa::lor.r ntll1erols 1.nclutle rt=,. apatite. eire0 ... A""~'·"e

.d iron 0%111e8. Zlrc~n Is found oundod by pleoclU'olc los in

the biotite and usually only reonants present. but occaolonully

..ole. perfoctly-shailod crya~olll ere founa.

elude leuooxone~ sericite anl oarbonste.

co:td fl]O'V r318 IT!-

'~O d~ ottvoicnl material 1 in Tabl" 1. 001 2

chet:l1co.l 1 or
tYDloa].••

col_;Iv

101'111y the roo

1~·s10 and onlcU1.at

illeralo~lcnlly and 0~.n,

.n.

diorite. very s.i.;n11ar to dIorites found elsewhe1'C in tha w&ste:rn

. '. Co1"d1l1ara.·

Fgldspar por-pllm. - ,.ever liGht color teldapar

porpnyry. r nit trom 1 foot to 00 f 10k.

oy rock oonolst1ns of. 1"eldcp •

troJ.dopar

nhenoor18t~ cet in

..urtnco..'ound and on t

-By r.roun4-mas.... 1 ook laoks tile srO~lJll color nnd the eV8n-

lthou,dJ, llorphyrltl0. laclal t!lo

t.0 ccJr.aiot

e.......... lI.Ild dnrk brormlsh-color 0tnod r.:.ro

Ined texture or

contr~sting 1'1

deBito nornnyry.

er tho cloroscono the foldspar purrhyry i

in.

lze 01' whI0

Y 1. Zlill. 8

in

.to

• tr.socl

• by 1yats, trol'.ll ..

round-lM.ss of p1d

()~ tel::! tJp

1

-1-



•

r3Jll:OS frO!: 0.1 mao to ",.6 0=. toth tho Dhonocrynt plo~oclaGe and

t.he I'.l·O~~8.. ~lar.lt.!cl~c>e ll1'G mlidea1ne of cO.::J)08itlon /.))00. In

dltlon to and.aine, small 8IIIOWlts ot quartz. sr~en hornblende, bioUt

Itll inoluded zircon, !ron ondes, s1lhene and leucoxone are found 1n t

_nIllBB. ~yuru~~ercu~ apo~lte 1s found us blebs and short velnlots

ttlCl f'eldapll1' porphyry tIle1'8 out by the tungsten veIn. "!he modo ot

tYD1cal material Is chown In Table 1, vu.~ v.

• - A laree aroa or $rcnodlorlte 18 tound 0
•

in a1do east ,_! Wu worklncs \1horc it torma _

that extends tor about 2 milGC tart~er $Qst. Cranodiori te 18 lllao to
'"'-

northwest aoroso Ju"!3ar.osa Cr¢ek beyond the eroa lllIl'D'Ood

iter. 'he U4I1Oi1or1te tod:; e.:lst ot 't:lo uorl:lllCs ClJ)'OCllrs to III

~ - 500 v. tounr~sthe body coross Ar=d~esll Croek, and It 1s pro~nble

that this bodY connocts with tr.~t across Ar~~~sa Creek at no

d0'Dth bel<H' the Red :\1)110 worki", ,,,.

odiorite 15 a ..::1ssive, lll841u:t-croined rock, 11r,ht. c-;oy

Ith ~listeniUG black biotite and hornblende.

it 1:1 seen ~ be bypldiomt>r'Dhic in t.enure and 'to

co.::s1st =J.nlY or ooortz, andesine (Ab"5)' o.~thol'lf1ce. hornblende and

biot.ite. Acces$Ory m1ner~ls 'inolude npa1ii tc. zircon. tltanito end i

ox1l1es. Eecondary constituents itolu1e leucoX?ne. serlcite and oar-

04' • ~ sen8Nl crain ahe ,ot: t.he rock :'rllnees troJa 0.5 w::=.. to

1.0 ~. .
lcal _'te~lal in given in Table 1.

e o~onlelU Wlnlyols and calculated norm ere given in col

~ end Z.. 'ho rock no\lld be cnlled t1 blotltc-hoarlu17 nnl"Tlnl ..nn....

0-



diorite, accord! to Joh~cen4 D1.Ctlly u0111or1t",. o

"Jol1annaon orl1>t1v< troro."nDhy O~ t lr:neo o •

or RranOdiorite trom Cal1t-

ind'!1'on. -f Urftnodlorlto and oth~r 1ntcroedlato roc. • .JlI. Jo......
,,-, .. - n'''' "nj" .."" •

va..l.i are also ,Iven 1n Tnbl

lar1ty of

oNl11cran jU"ooOd1orltes 1s very atr1k1nc. ~ indicateD t
.. I'

1desl)rflOd occurronce of th13 type or rook in the ,..estern Cordlller<1.

lty or the Ired Ro3e GrQno1iorlte to the cranod10rlte (col

f 4_vle ~) assooiated ~lth the contAot ~tnmorphic sohcc11te de~oD1t

of 111 City. I~vada 1s 1n 8U~po~t or ~errfB Obeervntlo~6 that gr

~L
f p.r•• Tuncaten cineralleatlon 1n t~e united btat.eo. Geol ......" ••
OJ__

• f: - '"1. "l nAt'!.
•

10dte and ~l."anite are the t"O typee of intrusives 1lIOst oo=:ooly

1Qted with tl1~.r :Jten mll1er.s11zatl"'....
..

- ,., -
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........
~

10 ~-~,

! 2 ~ 4 5

't~ 2.68 !O.4& 1\1.44 16.90 16.'78

thoclaae 10.01 10.60 18• ..10 10.46 16.60

,bite 30.92 31..44 27.77 32.40 3Z.01
<

orthlte ta.69 17.79 19.16 17.24 19.46

Dloil&ide 10.95 3.15 ~_g4\ -
:ypersthene 16.00 5.6;' 6.54 ~ 1>.53 6.44

Olivine .. - -J .-
•

TUanlto - - - 1.78 ..
nite 2.28 1.06 1.06 - 0.91

oUte O.4() e.l):,) 2.78 2.09 1.1'

t1ta 0.34 0.:54 0.3'. 0 ........, \I.

1 numbers reter to • rooke and reteronoea 1n 'iatl1e 2

'.

.

- /:1 ,..,



•

- "J;110 lDUD6Ust rock auon 18 Q 8l)Oflsartite

dike. aatrlke Ii•• and 41,' 6rf S.\1•• and trona ten inches to 2 teet

• that 1& rOl ld"to ..rC, tbe ,soutll-el1sttirn end ot the 200. 300

00 levcls. 'l'l"to alke cuts ~CroU8 the wIn CIt Q SJ::lll nnc;le. but does
a -

ot noticeably d1tlplcce 11.. ~ho rock cono1tlw orl\ ~eltQd EW.:"S ot

lt10 hornblende and 4 ...-,81no. w1th a little 0...10..'1te and opillo .....

-If



crvstallb as flClkoe e~Y' 00 rod t~ro the rook. In this

proooss biotite 10 dluperaod trom th~ lQr~r clusters first 69 trailers

01' a:l1al1 or:rstals. oomo or whle;} cay rim or cut nearby plal':1oolcse

crystals, end then as widely scattered snall clusters Ot" aIuale. nn_

oriented flakos that in pleces 1mp,nrt a deeuasate texture to the rock.

In the liornrelsed turt the oriGinal t81sic and terrOlllAP.nesl

is have recryst811i~ed to a mosaIc or quartz. untw1nned plar~o-

class and biotite flakeo.

'he hornrel0 textUl'o wMcll 1. eo Illt:lrked in the hornt'els

tllt't end. is lfOOttUy develoned in otter :rooks older t.lle.n 1me 6':l"Sl'..o-

lorite, s~1ge8ts r~crystnllizatlon'utelevated tomuoruturee 1

trcss-treo enviro.llJl::(" ,t. ,his llletamorph1slIl ap':ears to heve been

caused by t11& heat of th,_ ""Tanodlorlte Intrutllon•

.0 llornfelaed tuft. 81t e t'V'>"""h"",

1s slmtll:::0'• •nd 1n r.eneral d1;...~.
truet'

iorlte al11s 8t1'1

orcfelued turf bot the two diorite sill..,.,

etruct 1s cotmlleated by a dl'a;:-fold t dealt _ _ .

1IJ 1s ohO"JU 1n tll

troot action al.oor'. t.he 110e i...-A' io F11'. @·tmd 1n Fig. 4.

C!mL1.Ii'E VEl<

Tho main tunRsten oluer.::u 1s 3CCElel1ta, tour.d 1n t.l vet

that occupies w aueor-~o~e, strike • SOD • and dip 600 s.w• TIle
(Fig. 4)

actlcel1U or .-i '04~' extC:lci" tor about 500 ft:et along ~o strUte ot' t
/\

vein and 10 knolll1 to oneill! tOl' 500 t~et doy;:) tlle cUp, but the 101l-'e1'

lia1t of tho ore has not been ranched by tho precent wOl"Jdnctl. .~ n

lOrl-lowl crOBs-out. the BOO croee-cut, lfS3 beinG drivon 1n AUS\l.3l; 1942,

/ -_ / J



4enth on the veln t , but t ...

itar.

160 rest 10';:'031:. trt t to p:lv

lts or this 1'10

ly 1

.ot

teet

,Oim to tile
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~u£C. - ~De scneellte vein 1

averal teet
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1y 801l1ato

or orust.!-

d byc
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all

'11,

cus it.1•f'iCQtl

ad nlaps of bIotIte that tollow the nlene 0 GO..,

or t vein-: co o o .- Interltt"ow ot mInerals

'-
11 lenses t

slUtor lur~e orystalQ,

erlcl 10 1:0,A""" "I't,It1 0• J,tItlo text

t~at, becuUse of tne

up to :5 teet 10M bi' 1: taet thick onth 0., wIt the vel...

contacts between t

lacEJ:lent..,rsdational in'a

Uti

leal ot

tart nd tte 11-roc

p title

tertel ps Into tbe blotlzed 11-000 tirst leolates smbll

then finally replaces til

IU'8.1n 01

o!'tl>letelyo..

...18t6 otor
.. to 0.:30 ..03

ter1

of waH-ro-J"

tlne-zralna" ~

a1

tb liar, pc~~tltl0 ve tter n~A""\V

1 t othe mnf!'l"Il18.

!Jnel'alogy. - TIle ore-:n1nerals 1nc1 clleelltc end r Irl

d t. r,t...~ mL. 8 incl buadan.oa: QU ortlln...

01113&. plo..,locl • IIpatlte, \>1 orllhlonde:o chlol'itu. r1tlc

'bon:te, chnlcopyrlte bdentt"".
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~cAoellte i~ the in ore-31nor.u. I~ occurs &8 11-

ped crystals up to i inch by 1 inch, 1n the Gpaceob~tween the

lJ in orthoclase and flr.e-3relned quart?,

ntsUor 1"6:rotDGp;matltlc1...",8 or Quart'l: crys

ot ~artly repl~ccd cr

, 7 nnd 8). It Is therefore luter .than the po~tltl0 auartz

r t;.nn the flne-Rra1r.ed qucrt.z. In t.hln-:seetlon the sehae..

lite 1s seen to contain ur~place~ pUtche8 or r~rberlt8

in many deposits
tore Y0t1n6er. . ...c~eel1 to", 1s uaually 01.101' t

in the Hed ~ose vein 1s younger and
lte. but,,1wto has 0160 desoribed sc!l.toel1te that 111 yOUl

tor

t~an

r~

7 to,. •• in tne .toOlUl
~

trice. Color-~Cl.o. on• 01.

te. ~. 49, 1947.

terberlt",.

~rbCrlte 18 not an ab nt ra1 111 vein

or that "it DC~tiLlc qU!3l'tz. or it 10 well-oryotallized,

up to t ineh by l Inoh. but much or it is UlQ\IJ"Q'

t o uart f: cX'"]/lIttllll WUlU~UU b ~ so •

, occurs [::I rc.mant illlands 111 scl.eellte ter

is therofore yO~~6~ t tll pa~tlt10 ~UHrtz but 01 n t

oc:l6e111;",. lly, the ferberl~e In r.1 low 1n onneanes~,

fUllys1s ot typl terinl yieldinG onl} 0.2 p(;r ~ent lDLu:.eaneu.

"uo.rt .. the P0rmlQUt1o 1e oocur 1 t.:l'-· II' ,ter-clear

Ined, 8UgaI"J quartz 10 massIve, 111t t crIst

1ns

erals of laterby

to oonsist ot anhedral

l surroundod

d in t!11n-secttoutllnow,J

cr~~t41s up to 2 1

fottltltlon. 'l'he

In tYDeS 0

1_1!1t1""'1:~'f'Il_

in-\'Iuurtz

neral".etl~linc tho IDt~stl~

inch stringers 0

p:robcbly to d "1 t let stsce of minoralization.

-/l-
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s1J:l11r,r to the l:l:lr.!3l'.\tlc hornblende to

onh.vr':r•

v'

•

at

• SfiOW1.IllI!

nd apy"'arn t

-"olutl0

1o.mt 0 0: 01

lur c1ustcra or chlo~l

en In B teu sootlonu or

ornblende and blot1

t

Itt,

ro

to
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Of) color~.
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de crystals
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•

rals 1n t.
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to

•
•

t.

te p !iJ:':lgenesls 0

Itl0 Quartz. hornbl

ollP.Ooiase. biotlte. chlo~l

quartz. Tlle nosl tlon ot to

donlt8 1n tte olnernl eequeno

illlPlUdos. rare 1

•

ellLlcor·~_'lt

to uruallne. but nevor

oontuine about 4 Der

found cutti

tlle GchlC811to veL..

e. TIlO C

COGt. eOblllt. '":'ho llUlnhldo veins

sc:1cellte ":'tJ!._ -nd lU'9 tllOU!:l1t to
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~

dation or th~ vein-mineralD has no~

onounced. In the vein-outcrop a a.:1:ll1 amount ot tile act

tered to Cl oanary-yellow o:d.dut1on-~ro.1'c\.. DrobablY t

occurs as a dust-film coatlnllt Quartz crystals, and tJ1'.erc tlrotect

fro= surtace erosion. ocours as 30811, o. 1lIllt. t.dbulnr crY1it·.t1...

present 1.. v~r7 ~~ll. 'ProbablY becnuse

.t ot it h4a boon oarried a\7l1Y by the violont r/11ns. ana" and 10

terlntle or the mo~tain 81o~D at the a~titude of t~o VaIr._

outcro1ls. Forberito 1'ro1:1 tta surface is o.lwnys oxidized to earthy.

limonitio DaSDee that treauent1v nos8e88 a c

• It 19 tlWnront that tlle tungston ot t

carried awny by tte croW::d. water and the iron lett 68 IlJ:.onltlc

terial with 8 lattiee-lIOrl, toxture. Underground. ox1

occurrod on.ly " ..ere onalcopyrlte i8 1'ol1l1d. limonite replaoes eoal-

conyr1te and any nearby ;J.ron-".:·etlring velll-:uneralD SUM aa biotite

d ankerltic oarbon!" ..e •. Very little oxidctlon occurred more t

300 teoilt below t!le sw"rue...

)I ~ ..



-fIOCr.: ALTEHATlvl

somatio netion by veIn-solutions on the Qdjacent vall-rock

has been intense in all the rock typos exoept

Iotlzatlon. sericItization and silicification bave

the 4om1~t types o~ v811-~ook alter~tlon.

t oeveral Dlncos ClOOR tho vein, b1otiz~atlon ot the diorltu.

ok of tho Bohcelito ore-body. has been ooeole

tor widths U1) to one toot trom the v. 11.. he iJlotl

or 8 tlllS8 ot ooarss biotIte orystals ar~·w..::ed with e !lor...like orlentc.t10

lo~ed under the 1nt1uence ot stresses prose~t neav the veln-3henr.

biotite has mi/'U'Qted tram too veIn alonl': joints 1n tlla d101'i

or sevor..11 tons or teet trOl:l tho voln-3Aco.r e.nd 1s tow..'

inlots 1/16 In. to-I in. thick in the dior1te. The aI:Ount 0"

10tite in t~e completely blotlzed diorite and even in tho diorito cut

by biotite veinlet;s is tar In excess or tltc amount that \10111d torm by

~le n~tor4tlon or the rock-tornblendo durlnn ~lermal netacorDh1ac 01'

tho diori"c. lt Ie theretore coat probable thet much 01' t~o blotlt

o~k_lb...t(i~ by V1l1n-oolutlono cnd its fOl'.:atl?n 18 tte reeult

01' unll-~ok clterntlon by thIne colutions. III cany plaaeo. the dlorlt

londo, 0100 contt'lbutcd by V~nL-

solutions trOD ttc min voln-::lheor. nnd there tore hy11"Othcr~1.

Ion by veIn-solutions han bean stron~ tor aDo

t~et tl'OC the voln-o.lloar. tut beyond 1<hls d1:Jtance. Its efrects nev,

very l1Oak. :fl10 !llnrJ.oclotlo In rocks ncar tJJ.e Mellt' haD Dee

co:mlotely eJ.ter.:d. t

1l0udOClOrDlllc anal' plnctoaltulo cry:Jtala. tmeroW) 1)1

rocks at eoce distance tram tto DLcQl' is entirely tree trom sorlcitu.

- ,2/



S11101tiaa~1on or t ll-rock 18 tound at so 1 plsces

alOlllt the veIn. 1'110 intense 1~ haD produ tl roc t candate

ot a oalc or unatralnod, Odrs.l quartz In". 10~. wit lotito.

tronthe ho~r~elsed tutt. leh is not visIbly afteot

producos t:rnio text • ',mIll sl110 it1e ole dlt rol'S

by s1l1clr1eatio:l,

only in hart & lsrcer sIze. ,/he 1l101tleat1on bee

l1~t. it 8 aMed only a tew -:idely soatte • ral or
ua~tz to tte roc~s.

11 ble..a ~d ahort gasr.es 01' hYdrot1::.orctll tlp

tound in the diorito near the vein. This ap~tlte 14,10. addition to
t

the cnt~stla apatIte oammon 08 8~11 grulnn throuzhout tta ~lorltQ'

he horntolsed tuft 111 thl't only r.ock in whleh marJ,:ed tex-

tural ond tllnorllo;1ioel chanL-e8 have not been brou,t;ht about by Ul

vetlE-solutions. •.lD\7over. ohemical l.Ul"lyseo (Tat'lc i)

rooched.

a

vox

1

Uo

t

llucoous tutt 500 teet tram the

In the 110da content of hornte1fl6~ tutt

odQ content 01' 2.35~or oent. hornfels

'.nalyses or

oraas analyses 0" '·showod a soda OOltr,at or 4.3 tlCr cent

adjacent to tbe veIn shO~ffld nt 0 .~4 per OOlLt.

tarla.l

lebs

or vo 1nlets ot 1t 1:0 clthe and snco! a or

thln-s~ct1on::J of tt.e 1I!J:b-soda roc1:." t c in soda-oontent

In the content

• [m8.lysos

ine

tributod to

or the olir.oolaae at

veln 13 l'oaohod t'.ustt

Of alblte e01so

or 1lOl"nfelsed tUft at the OO:lt.:ot ot tlle gr 10r1 ot w

lr;ersaao 1, do It 1s 1<:08t probable that. t Ih1tlzatlQD

d 0\"0 1s vdrothercal elter.,tlor~ directly relllt to vein

1",t10......

,1 :;. .--



TABL'

r .C. Je '8. t

1. •..·llaceoua turt. t lr-$~ar.

2. .ornfelsod tuft t' I ecr.

felned turt.•

• omt'sl tuft

adJacent to v

lmtlcdinte co c

•

or1t...

,>•••:t..'!

ecncel1t

....0°•• 30°st tltr!1.. ore-bo~y cec

e r 1s nnt>=l fault 1 o

00 teet and about 150 teet southeasterly w1th respect to the footwall.

d direotion ot COVO&flZit wet'O determined by offsets or

rock-oontaota end bl the direct10n ot' nutlnr. or f":r'Oove:J in tte vo1n-

quartz. t:ell-dcrlnod uroovefl o.re very notIceable in onoutorot) or

vain-quartz above tho 200 level. whOre the Grooves ere 8ceo to, p1t

1#0 the south nt sn tUl(>,lo or 33 desrees trom the hQ:'! zontnl.

:..!.s. - :;evcral U...-UUDooDI'

11zea. ~rQnch tro:! tho VOln-nhOlll'. GO... 1nto

- ;I "1
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~,•

some In~o ~he tootwall. en the 600 level, two broake 1:1 tM root-

,U st1'1ke southerly, end d11:1 66° r.'. towa.r4 the footmlll. These 00"'"

teln quartz, pyrrhotite and cobaltlnn arsenopyr1te. A p.hoc.r 1" tzo

htUlP.lnc-",all outero,8 000 tect 0 _at ot tho ol'e-bally, strike. ". 1.00

....ad dipS' 45° fl. U. tOimrdsthe llnnc1ng-.full. Gn the 300- ane: 500

levela a stronr., and unmlnerc.lh.cd ebear In the

• ,,0 .1. 11Ilt'l dips 55° J •• townrds tno lLtUlftln(l;-mal1. '£1:.680 \>1'

lJhown In 1'1R., 5 In f1 oroas-eectltm per;->endioular to t'::'elr oomon 11

ot intersooU n.

-ij?!lttern., - Tho olomcnto ot the f;c~oture-patMru
~

includo t.8 vein-shear, tt.e branoh shears tron It, and ~'le ,1Me or
given

oteutiol tension oponlnCB fIl thin the 'ro1n-Ghc~r C1S ~_ by II }'l"ne

pcr;>endlcultlr to the rolativo direction ot mov""'1iII!llt ot tho vein-wlllls.

,;;'1'



~. . •
~

dra\7U in the loner rlgbt-~nd cor~er of Fig. 4 • In this tYrlG or di....
the traces of' tt.e four 'l:'lnnes of max1mum ctrao8 "011 the plane ot t.ho

r ere 88 fl flr:ure rO:OJ::1bliIl8 Il crOBS su!'Orl111posad OIl an x.. t

ot cnx1mum norlJol streasbeln.'t indioAted by tt.o tailor an arro

without Imsllcntlon fiS to Tlhatter 1t repreccntfl lllt1x1mum tension or

cOlJPrasplon. tt9 It is lmtlosalblo to QOsllUl directiona to the extcr.~al

Q2ll. oit. •

toro cause any 01:0 of e tour possible typeD ot external toroe,

cO!.!l!lrelll'llon. tensien, w:d t.flQ diroctl0 t s,hear-cr.uplos. tslll Tll"<l_

of

tons

et.o

t pl~~oo o"rulto r

lr.d1cotcs that durlnP. the str~ct1

1 orientation of
10i&. 2) •• ',r'lt

identicduo

=---~::;;;;:~-lOOp. oit. :>_J~.~ _

t~e voln t

shea.ring, t.

tor dlrcctl0

1ts bNlnc

enoryyrlte and tne

t

tlw.t formad. rol:!.owed OD1'; or.c

lrecLlon follo

directions followed by t.110 pyrrhoti t,,-•nne

. 'ereenopyrlto veins do not correspond e:mctly to the dlr

deviation ,olly 1n horn­

sl

y be booause thOy

orm diorite.. It 1s pooslbl'c

r but tvein-s

folsed t

to account tor tue tion trolll the theoretical dlrectlo..

tlclently

tined

tress cornU 1..1tut't tlorite to!'ro

by t_ 1n veln- .0 reason 1s evIdent tor tho deviation ot

tne S..l1 r.

,ouga. no t.O!'-'o i, p lell tho 41 10n ot

1111,.....6 ..t,...,'I"" Q, en to • tIle)" are in.)llod. or not

i to thO va direction 0 v t or
tta veir..ualls. a~d their direct! 10 dashed 11no In t

- ;J'./-



tract -'atte~A ot FiR. 4.

Loeall?ntlon or the or£-bo~Y by dlorlt0 sIll. - Altho

the vein-shear cuts cC'1.::r.'11 rock tyt)08~ t.16Goheellte ore-1:lody 1

tound onlY UhOl"C the shear cute too up.,.r diorite al11 (Fin. 4,. ..
rtz vein 1s continuous \7here the shaGI' 18 In dior1te. but loses

1t" continult: where the stear leaves th. diorite tor hornfelse4 tutf

Ito tlOl'DhYl'"J. and qunrt1. ocours 1n the vein-shear 0

arcw~ tnlck. disconneotod Ienaos entIrely lCCklng ~n 80bevll~~.
, t,

not round 111th the sc!:.eellte orc-bod". aro cO=::lOn i

the ve1n-shelll" where It 1B not III d10.-ito. but tl'.e.v l!lck 8c!l~elit...

10 C!.soi'edly \1oo.kor outside t~e dIorlt".

In the hornteloed turt the break 18 lees clean-out CUId cor.slsts ilr ODJ.y

tew narrow sheers that die out and oone 1n .alon~ tt.e ~ner~l pl

or the break. Ut110U!'i!1 tile wln-sheal" doea not perocDtlbly- allonge i

i~ and st~i~a L~ r.olnr. tram onorock toar.other. tho ~eviation 1,

oUF~ ~~11. may h~ve been sufficient to Dermit the to=ot1o

or openings aJ.0113 tho voln-"hoFlr during pre~\"Cln

urrlc1ent to rece1ve tte lcr~ amount ot ~e:n-mattcr t

and l..--ao nart ot tho sc!aellte :ll1nernl1zatiou.

hi6b-ara~e Qrc-~ho'ta. - Tfro hlBn-urade

ore-shoots 8eparat~d by n leon section arc found

otlon 1a 5:J to eo teet lone end extends tron near tl:c surf

to the lO~3t drift 08 or t~e succor or 194£. In cenerel. tho pita

or the oloe-shoots 18 to the I1ol"t.h\70st oltto~fl tor a short distanco at-ov

lou tto' 500-root lewl it 10 vcrtla:ll.

3 (, ,



OriS_

Source 01' veln-301utlons. - A large area or Rrancdlorl

lies only a rett hundretl at of t oneollte orc-body (FIC. 3)

.other lllrt-:e area 11 sevoral north or tl<e or y.

ho contact or the ea~terly mass dips W6stwcrd under the so~£ellt

outoroD tOI'!srds tIlo nOl'thwest erea and it is probablo th.3t the t

masses conneot at no great ~epth beneJth tIle vein-outerOD. The vle.ne ot

the vein-ahoar npprox1lMtoly p.:1rallo4.s the souttweotcrn slopes of thls

ody ot. gro.nodlorlte and it la t~er\ltore unl1t·ely that the veln-,Jolutlons

came l~edlately from the granod1orite. however, as the veIn Is claDe

, '.to the ~·anodlorlte. and '~8 tho minercls arc detIn1tel¥ 01' a hi

ssemblaca of miner~18. it is l1kely that the lJource ",as in

t~e S~ c~~ ch~.bcr rro~ w~loh tho granodiorite differentiated

,:"l!'ti-t' N:Ll>i.~ -:l~._~~<ieJ-~~'-.13{""';.'.'" F. sllll11I1I'lty 1n opt1c31 prollertiea

..d t~"r"to.re 1n cile.wlcu c01Jrooal tl"n or tIle LOI'n~londe found iI:. U.s

vein arJd the hornbler.d~fbund 1n t iorlte surseats that t~ ior1t

y elso have' C OlliO t'ron t 1. e

the Rrunodlorite.

.6 t1amber in-n01ut.1o

olutions. -

Ind1cot y the l-t'oc

naturo or

terutlon. mlncralor,y or t

;1 ? -

ID-:Jolutiona

v..ln



-

lut1ou.1

1

too'

,dlorl

cOJ.Ul:lD 1) ,•1•

olnltatlon ot vchoc11t

"1

ox!101

to

111011'10

(e.1Sro

o , 1 • U~'"06t

calc1 oat etlon or the voin~oolutlo it

.7 d
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-'\
the diorito ~~ll-roc~. 'rhl'l later plag10clCUJG 1!4 the ore-body may

renrescnt thenr8c1~ltatlonor oxces~ oalc1um obtained 1n this ,~~.,

.n....e pauoity ot calcium 1n tho hornfels (1.3 to 2.3 tier cent. c..J.cl

ox1de, aee 'l'able 4, colurma 1 to 3) and ther"1'or<) the nb:;enoe 01' f1

prcalpit':\tlne agent for tIle achcel1te. apatUI! and plagioClase cay

be the chcm.1cnl factor oontributing to thcs total absenoe or thoa

nerals 1n veln-qult·tz whes.-e the "dn-shear outs hornfolsed t'ltf •

.) ? -



Table :J .-·~.u.u~ytJun UJ. rucn- finn vn'lJl-~J..n~.r:"'J_n.

equenco or e100enta nc:ord1.nnto BoG(ly's bol1cal. nrrnncooent of tho poriocu.c WJY' __ '

1r,uros rater to spectral line densltloo.

i

c. 'It' 1.1\ 'Ii) ...... ~ -.1- .-J:-1 - .... u l ..!J! y :f_n . LT" en ...." r<n .]. , Co

de 1 1+ 5 2 1 3 3 5+ 1 3 2.. 4 3 2 - 4.. 18 5 1 2

orob1ende 1.5 4 3 2.5 - 2 2.} 2 1 .5 ? 5 2 1 - 4+ 6 4 5.. 5.5,
Gr~diorlte biotite

+ ... + ...
1 1~ 1 - - - tr 1 tr I 2 4.. 2 4 1+ - 3.- 2 5 2 2

, -
bIotite •5 1.. .5 1 1.5 1 ...5 1.5 tr .5 4+ 3+ 1.5 1"- - 5- 1., 4 4.- 3

odlorlte olBgloolaso 1 1+ - - - tr tr 28 5'- 2. tr - 1 - 5' ~. tr .,+--r-in plagioclase 1+ 1+ - t - tr - - tr 3 tr - tr - 5+ 1 1 tr 1
- -+ 1- - j. +

ranodiorit~ orthoclose 1 2 ' - - - - tr 1 3 5~ 1 '1 - 1 - 4. 5+ 1 tr 51
I ,> ;. +T T

_ T tr4+ 4 - I - - - tr - - 1 ? - - - tr - 1
~

1.5 - 13.5 - 9 tr 1 2 • - - - • .5 2· 1.5 3 - tr
... ~ +

oh~el1te 14 - - - - - - - I 1 • - - - • 3 1· - - - tr

.~ .lIt.z I - - I - - - - - - t - - - - - - - 1

•
1 not dotect..u •

sten lIne Interrer •

• •...

co:ap1ete1y con.f1
nd Bl tour.d on1

detocte~; tra

d but proof, b1
in crunodlorlto
8 or n 1

:>reaent: P,
p1agloo1 .80.

1es •

'0, 0, d, e.
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Yt Yb Ti .,r :3 Pb ~ vr u J\!~ i

25 rt. rro2 granodiorite
(700 ft. rrom vein) 4+ 4+ 2 .5 1 1 :; :; tr 1 ? • .5 2 4., 1.5 4

1030 ft. rrom grsliodiorlt
(150 ft. from vein) 4 4+ 3+ 2., 1 11 2.5 2.5 tr .5 4 4.5 .5 }.5 3•.5 2 2 2.5 3.5

- )~------------~-------------------------
1120 ft. from Granodiorite
(Footwall of vein) 4 I 4+ 1 2., tr tr 1 •.5 2 tr 1 :; 3•.5 I - 4 4 '1 1•.5 tr 1

1250 ft. f~ granodiorlt
(ITBn"ln~-~811 ot vain) .5

.5 :;

•.5 tr? 1• .5 1.5 2.5

2

2.51

1

1

,1•

.5 51

'.5 2.5:;

•.5 }.5 4

1}l.r 21

.52

4

.5

4
iorite1400 1't. 1'ro

(180 rt. fro,

1700 ft. rro
(5)0 ft. t

,r Illol-iorite
vain) 4+ 4+ .5+ tr tr 2 2. tr 1 ? • •.5 :; 1 1 2., 1 2

-)
v' rap.e 4.1~ 4.1+ 2.2 ).0 .b .3 2.1 2.4 .4 1 2.2 4 .6 ,... }.6' 1.} 2.4 1.1 2.

L ~

7

S'VlIlbols as in 'i:able 5.

~
L,. ,8. ~b. Bi. 11 not detected in any of the slxlmles •

..
,



Tabl

.3r Yt Yb Tl ...r ->n Pb v n ';r ~U ,-.p.: 1

2.5 2.5 tr

;.5 3 tr

; 3 tr

.5 tr

tr 1

4 3

5 2.5

2., 2

.} 2

1.8 1.6

2•.5 1

1• .5 2

2

•

2

.5

4 •.5 3.5 4+

.5

3•.5

4.,

3

.5

3

1.

4

3.5

2.

2.5

2

2

1..5+t

tr 5""

.5 2.5 4

1.5 2 4

134

.5 4

.8 2.8 4

4 •.5 1

.} 4

1 4

2

+ 5

4+ 5

5 2

4 4.5

5

.5 4

.4 .5

;.5 4.•

.5

;

tr

1

1

1

1

1

1

•

.2

tr

tr

1

;., tr

3

;

4

3.b•

tr

tr

1

1

2

1.

1

1

tr

4

tr 1 1

tr 1 1

tr 3 1
~

tr 3 1

tr; 1.

tr; 1.2

1 1 •.5 tr

tr 1..5 1

tr; 1

+ 4"

4+ 4+

4+ 4+

4+ 4+

2 l.5

4 •.5 4.5

4.1 4.1

4+ 4+

4+ 4+

;.5 2

4

;

1

2

5

6

7

8

9

10

11 4+ 4+ .3 2 .6.6.} 2.0 tr 1 ,.;+ 5 1.8 2.6 3.; 2.6 4.3 2 1.

12 4+ 4+ .2 2.5 .9 1 [}.2 3.2 .1 .9 }.4+ 4.8 1.3 2.7 3.6 2 •.5 ;.9 1.9 1.

) I

boIs 85 In Table 5.

3b. Bl, J not detected, for otht;r notes see Table 6

Upper sill

two diorite s111sof th

1. ~i1ioiriad:dlorlte, root-~dll ot vein-shoer
2. .iotizeCi <liorite; blotito: hornblende • 100:0; hl1Il~llg-Yiall ot~oln-slUlar
;. iotized dlorlte; biotite: hornblende = 78:22; har.~ing-~a11 ot vein-shcar
4••3iotize". cUorite; bIotite: ..ornblenJe • 36:64; 250 reot trom voin
5. Jiotlzo,:. diorite; biotite: hornblende = 18:82; 50 teut trom vein
6. oiotizeC. diorite; bloti"to: hornblende. <10:90; 300 feet trOl:1 vein
7. va age 0: 4, 5, and 6
B. Jiorite 10 teet from vein0

orite 100 r~et from veln Lower sill
rite 200 teet fro~ vein

Tfl~~e of &, 9, 8n~ 10
~er88e of 7 dnd I), 1.e. aver

ttlUUd only in 1

9.-
10.
11.
12.

L
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